Ecological traits of Erica carnea L. flowers and the morphology of floral nectaries were investigated using stereoscopic, light and scanning electron microscopy. The nectary in the flowers of Erica carnea is located in the basal part of the ovary. It represents the gynoecial nectary type. It has the form of a yellow, ribbed ring with eight outgrowths, pointed towards the base, which alternately adjoin the stamen filaments. The height of the nectary is 400 μm and its thickness 200 -250 μm. The parenchyma of the nectary is composed of 6 -8 layers. Nectar secretion occurs through anomocytic stomata with a diameter of 17 μm. Guard cells are only found on the outgrowths of the nectary and they are situated most frequently at the level of other epidermal cells. During nectar secretion, a small degree of pore opening was observed. In the flowers of Erica carnea, secondary nectar presentation was found, with the nectar accumulating at the base of the fused corolla.
INTRODUCTION
In the Ericaceae family, different flower structures are found. These flowers differ from one another in their symmetry, the number of elements in particular whorls (4 or 5) and the position of the ovary in the flower (inferior or superior). The position and structure of the nectary are related to the structure of the pistil in this family (B e r n a r d e l l o , 2007).
Heath (Erica) flowers are bisexual, 4 -petalled, with colourful corollas. They occur in small racemose inflorescences at the stem tips. The corolla is gamopetalous, bell-or cup-shaped. Two whorls are distinguished According to S m e t s (1986), the floral nectaries found in Ericaceae form a disc covering the nectary surface and they are included in nectaria persistentia. M a u r i z i o and G r a f l (1969) describe the nectaries of Erica as a ring, which has 8 outgrowths pointed downwards, surrounding the superior ovary. On the other hand, B e r n a r d e l l o (2007) defines the nectaria in Ericaceae as intrastaminal. The nectaries located on the surface of the basal part of the ovary are also found in other representatives of Ericaceae, belonging to the genus Rhododendron (W e r y s z - The aim of the present study was to determine the size and micromorphology of floral nectaries of Erica carnea L., the structure of which has not been examined sufficiently to date.
MATERIALS AND METHODS
The study of flowers of Erica carnea L. = Erica herbacea L. was conducted in the years [2007] [2008] , in the Botanical Garden of the Maria Curie-Skłodowska University in Lublin. Flowers were sampled at the full bloom stage of the studied shrublets. Ecological traits of flowers and the morphology of floral nectaries were determined using stereoscopic, light and scanning electron microscopy (SEM).
Under a light microscope in cross section, the nectariferous tissues were analysed and the number of nectar-secreting cells was determined. The height and diameter of the ovary and nectary were measured, as well as the distance between the hook-like outgrowths of the nectariferous tissue. The position and type of the floral nectary were determined.
The plant samples used for SEM observation of the structure of the epidermis covering the nectary were fixed in buffered glutaraldehyde. After dehydrating in acetone and critical-point drying in liquid CO 2 , they were coated with gold using a Sputter Coater. Under a scanning electron microscope TESLA BS-300, the following traits were analysed: the shape of cells of the nectariferous epidermis and cuticular ornamentation as well as the topography and type of stomata.
RESULTS

Flower morphology
The attractiveness of Erica carnea flowers is determined by their pink corolla petals and dark purple anthers protruding beyond the ampoule-shaped corolla (Figs 1A, B) . Xeromorphic features occurring in Erica carnea are manifested not only in its leaf structure, but also in flower morphology. Both sepals and petals are slightly leathery and they persist for a long time on the plant. The corolla is 4 -5 mm long and it is twice longer than the sepals (Fig. 1B) .
The lower parts of the long stamen filaments adjoin the depressions in the basal part of the cylindrical ovary of the pistil, in which the nectary gland is located ( Figs 1C, D) . The nectary is distinguished by its orange-yellow colour and it has the form of a ribbed ring with hook-like outgrowths. The stamen filaments are arranged alternately relative to the protrusions of the nectary (Figs 1C -E, G) . Nectar secretion occurs in the basal part of the nectary (Fig. 1F) .
Nectary micromorphology
The floral nectary of Erica carnea L. forms a protrusion covering about 1 / 4 of the height of the nectary (Figs  2A -D) . Eight ribs terminating in hook-like outgrowths at the bottom can be distinguished in it (Figs 1E, D, . These outgrowths are arranged alternately with the stamens adjoining the depressed parts of the nectary. The height of the ovary in Erica carnea is 1.6 -1.7 mm, and the diameter in the region where the nectary occurs is 0.9 -1 mm. The nectary ring is about 400 μm in height, and its thickness reaches 200 -250 μm (Tab. 1).
The stomata are only located on the surface of the hook-like outgrowths ( Figs 3A, B) , whereas the remaining part of the nectary epidermis is devoid of stomata. They occur most frequently at the level of the other epidermal cells (Figs 3C, D) . Only some of them are situated on small protuberances (Figs 4A, D) . The stomata are formed singly or in twos next to each other (Figs 3B, D) . When viewed from above, they have a circular shape (a 17 μm diameter) and they are surrounded by 7 -8 epidermal cells. They are included in the anomocytic type. The surface of the epidermis is covered by a smooth cuticle layer. The cuticle forming fine striae is only found on the walls of the guard cells.
Parenchyma cells of the nectary were composed of 6 -8 layers. The colour of the nectary results from the presence of chromoplasts in their protoplasts.
During nectar secretion, a small degree of pore opening was observed in most of the stomata of the nectary epidermis ( Figs 3A -D) . Small outer cuticular ledges occur around the pores. In the slides viewed under a scanning electron microscope, traces of dried secretion were observed on the surface of the stomata or in their vicinity (Figs 3B, D) . The nectar flowing from the downward-pointed outgrowths of the nectary (Fig.  4D ) accumulated in the lower part of the corolla tube, from where it was collected by insects. Therefore, it can be stated that secondary nectar presentation occurs in this species.
DISCUSSION
In the present paper, the micromorphology of the nectary of Erica carnea is presented for the first time. Due to its position in the flower, it is included in gynoecial nectaries associated with the base of the ovary. This nectary has the form of a ribbed ring with outgrowths pointed towards the pedicle. The position of the nectary on the ovary surface shows that the definition of S m e t s (1986) as well as of M a u r i z i o and G r a f l (1969), who describe it as a disc covering the ovary base, is right with regard to the nectary found in Erica flowers. But the definition of B e r n a r d e l l o (2007), who finds that the intrastaminal receptacular nectary occurs in Ericaceae, does not seem to be appropriate with respect to this genus.
A n d e r s o n et al. (2000) showed that in Pernettya rigida (Ericaceae) the nectary formed 10 outgrowths located between the superior ovary and the corolla. These outgrowths occurred alternately with the stamen filaments.
F r e i t a s et al. (2006) described nectaries in other Ericaceae representatives. In several Gaultheria species, interstaminal nectaries occurred. They observed a ten -segmented nectary around the ovary base in Agarista. The nectary gland in the form of a ring Our study showed that nectar secretion in Erica carnea occurred through few stomata which were only located in the basal part of the nectary in the region of the hook-like outgrowths. But in the nectaries of several species of the genus Rhododendron, the occurrence of stomata was found on the whole surface of the nectary. They were located singly or in different clusters (W e r y s z k o -C h m i e l e w s k a and C h w i l , 2. Nectar secretion occurs through the stomata situated only in the apical parts of the outgrowths of the nectary. 
